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Serial No. 10/021.079 

IN THE CLAIMS: 

Please AMEND the claims as follows: 

1. (CURRENTLY AMENDED) An optical communication system comprising: 
a transmitting station; 

an optical transmission line for transmitting an optical signal sent from said 
transmitting station; 

a receiving station for receiving said optical signal outputted from said optical 
transmission line; 

a repeater station provided at ono po i nt or moro in said optical transmission line 
between said transmitting station and said receiving station : aed 

a first pump light oourccG source, located prov i ded in one o f at l oast two of said 
transmitting station, said receiving station, and said repeater station, %^supplying pump 
light at a first wavelength to said optical transmission line : and 

a second pump light source, located in a different one of said transmitting station, 
said receiving station and said repeater station, supplying pump light at second 
wavelength, different from the first wavelength, to said optical transmission line , wherein 
the pump light at the first wavelength and the pump light at the second wavelength 
cause Raman amplification of said optical signal to occur in different spans of said optical 
transmission line, and thereby cause the optical signal to be amplified by a combined 
Raman amplification as the optical signal travels through the different spans, sa i d pump 
li ght has two typos or moro of wavclongths the first and second wavelengths being 
selected to reduce gain tilt of the combined Raman amplification . 

2. (CURRENTLY AMENDED) The optical communication system according to 
claim 1 , wherein 

said optical transmission line has a Raman gain as a function of wavelength in which 
an interval between a minimum value and a maximum value of a wavelength of said 
pump light coincides with a width of an amplifying wavelength band 

when a maximum value first appeared after a Raman gain generated by said 
pump light starts showing coincides with a center wavelength of the amplifying 
wavelength band to bo amp li fied . 

3. (CURRENTLY AMENDED) The optical communication system according to 
claim 1 , wherein: 
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sa i d pump l i ght has a first wavo l ongth and a socond wavelength; and 
said second wavelength is set so that a maximum value first appeared after a socond 

Raman gain generated by said pump light with-aLsaid second wavelength starts showing 

substantially coincides with 

a local minimum value first appeared after a first-Raman gain generated by said pump 

light with-aLsaid first wavelength starts showing , on sa i d first wavo l ongth . 

4. (CURRENTLY AMENDED) The optical communication system according to 
claim 1, further comprising: 

a_shielding part m eans-provided in sa i d opt i ca l transmission l i no insido a station; 
for sh i eld i ng said pump l i ght, tho station . opposing said one or said different one of said 
transmitting station, said receiving station and said repeater station to shield said opposing 
station from residual pump light provided by said one or said different one of said transmitting 
station, said receiving station and said repeater station to anothor stat i on oupp l icd w i th said 
pump l ight, and be i ng in a direct i on that said pump l ight transm i ts from sa i d another station . 

5. (CURRENTLY AMENDED) The optical communication system according to 
claim 1, further comprising: 

a_residual light dotocting moans detector. provided in a station opposing said one 
or said different one of said transmitting station, said receiving station and said repeater station . 
fefKletecting optical power of residual pump light supplied by the pump light source in said one 
or said different one of said transmitting station, said receiving station and said repeater 
statjon of said pump l ight, tho station opposing to anothor stat i on supplied with sa i d pump li ght, 
and bo i ng i n a direction that sa i d pump l ight transm i ts from sa i d another station ; 

an adjustor. adjusting moans provided in said one or said different one of said 
transmitting station, said receiving station and said repeater station, adjusting optical power of 
said pump light provided bv said one or said different one of said transmitting station, said 
receiving station and said repeater station so that a detection result from said residual light 
dotoct i ng moans detector falls within a predetermined fixed range; and 

a_detection result transmitt i ng means fo r transmitter transmitting said detection 
result from said residual light dotoct i ng moans detector to said adiust i ng moans adiustor . 

6. (CURRENTLY AMENDED) The optical communication system according to 
claim 1, further comprising: 
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a^residual light dotoct i ng moans d etector. provided in a station opposing said one 
or said different one of said transmitting station, said receiving station and said repeater station. 
fefKletecting optical power of residual pump light of sai4-the.pump ligh t provided bv said one or 
said different one of said transmitting station, said receiving station and said repeater stationT -the 
station oppos i ng to another stat i on supp li ed w i th sa i d pump light, and boing in o direct i on that 
said pump light transmits from said another station ; 

a stopper, stopping moans provided in a stat i on suppl i ed w i th sa i d pump li ght sajd 
one or said different one of said transmitting station, said receiving station and said repeater 
station, , fef^stopping supply of said-the pump light provided bv said one or said different one of 
said transmitting station, said receiving station and said repeater station w hen a detection result 
from said residual light dotocting moano detector is equal to or lower than a predetermined value; 
and 

a^detection result transm i tting moons fo r transmitter transmitting said detection 
result from said residual light dotocting moons detector to said stopping moans stoBBeE- 

7. (CURRENTLY AMENDED) The optical communication system according to 
claim 1, further comprising: 

an optical signal dotoct i ng moons detector provided in said one or said different 
one of said transmitting station, said receiving station and said repeater station, a stat i on 
supp li ed w i th sa i d pump l ight, for detecting optical power of said optical signal; and 

a stoppe r stopping moano for stopping supply of said pump light provided bv said 
one or said different one of said transmitting station, said receiving station and said repeater 
station w hen a detection result from said optical signal dotocting moons detector is outside a 
predetermined fixed range. 

8. (CURRENTLY AMENDED) The optical communication system according to 
claim 1 , further comprising: 

a_reflected light dotoct i ng moansd etector provided in a stat i on supplied w i th said 
pump li gh t said one or said different one of said transmitting station, said receiving station and 
said repeater station , fer-detecting optical power of reflected pump light of said pump light 
provided by said one or said different one of said transmitting station, said receiving station and 
said repeater station : and 

a stoppe r stopping moons for stopping supply of said pump light provided bv said 
one or said different one of said transmitting station, said receiving station and said repeater 
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station w hen a detection result from said reflected light dotocting moans detector is equal to or 
higher than a predetermined value. 



9. (CURRENTLY AMENDED) The optical communication system according to 
claim 8. further comprising superimposing means for superimposing a low frequency on said 
pump ligh t provided bv said one or said different one of said transmitting station, said receiving 
station and said repeater station , and wherein 

said stopp i ng moans stopper detects said low frequency to verify said reflected 

pump light. 



10. (CURRENTLY AMENDED) The optical communication system according to 
claim 1 , further comprising: 

a detector dotoct i ng moans provided in said one or said different one of said 
transmitting station, said receiving station and said repeater station, a station accord i ng 
to a pump i ng method of sa i d pump light, for detecting optical power of said optical signal 
amplified by said pump light provided bv said one or said different one of said 
transmitting station, said receiving station and said repeater station ; and 

a stopper stopping moans provided in said one or said different one of said 
transmitting station, said receiving station and said repeater station, a stat i on supp l iod 
w i th sa i d pump light, for stopping supply of said pump light provided bv said one or said 
t different one of said transmitting station, said receiving station and said repeater station 
when a comparison result between first and second detection results is within a 
predetermined range, the first detection result being obtained by said dotocting moans 
detector when enpump light having a first optical power is supplied to sa i d power 
transm i ssion l ino bv the pump light source in said one or said different one of said 
transmitting station, said receiving station and said repeater station . the second 
detection result being obtained by said dotoct i ng moans detector when a pump light 
having a second optical power larger than said first optical power is supplied to said 
opt i ca l transmission li no by the pump light source in said one or said different one of said 
transmitting station, said receiving station and said repeater station . 

1 1 . (CURRENTLY AMENDED) An optical communication system comprising: 
a transmitting station; 

an optical transmission line for transmitting an optical signal sent from said 
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transmitting station; 

a receiving station for receiving said optical signal outputted from said optical 
transmission line; 

a repeater station provided at one po i nt or moro in said optical transmission line 
between said transmitting station and said receiving station : aftd 

a first p ump light sources prov i dod source. located in one of i n at loaottwoof. said 
transmitting station, said receiving station, and said repeater station, ^supplying pump 
light at a first wavelength t o said optical transmission line, and 

a second pump light source, located in a different one of said transmitting station, 
said receiving station and said repeater station, supplying pump light at a second 
wavelength, different from the first wavelength, to said optical transmission line, wherein 
the pump light at the first wavelength and the pump light at the second wavelength cause 
Raman amplification of said optical signal to occur in different spans of said optical 
transmission line, and thereby cause the optical signal to be amplified by a combined 
Raman amplification as the optical signal travels through the different spans, the first and 
second wavelengths being selected to reduce gain tilt of the combined Raman 
amplification; wherein 

a detector, dotoct i ng moans provided in said one or said different one of said 
transmitting station, said receiving station and said repeater station, said detectora 
stat i on accord i ng to a pumping method of said pump light, for detecting optical power of 
said optical signal Raman a mplified by said-the pump ligh t supplied bv the pump light 
source located in said one or said different one of said transmitting station, said receiving 
station and said repeater station : and 

a stopper. Gtopp i ng moans provided in said one or said different one of said 
transmitting station, said receiving station and said repeater station, a stat i on supplied 
w i th sa i d pump li ght, for stopping supply of said-the pump light su pplied by the pump light 
source located in said one or said different one of said transmitting station, said receiving 
station and said repeater station, w hen a comparison result between first and second 
detection results is within a predetermined range, the first detection result being obtained 
by said dotocting moans d etector when a-the pump light supplied by the pump light 
source located in said one or said different one of said transmitting station, said receiving 
station and said repeater station h avif=ig -has a first optical power ^ is supp l ied to sa i d 
powor transmiss i on l ino, the second detection result being obtained by said dotocting 
meaBsdetector when a-the pump light supplied by the pump light source located in said 
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one or said different one of said transmitting station, said receiving station and said 
repeater station M aviftg -has a second optical power larger than said first optical power-is 
supp li ed to said optica l trgnsm i ss i on li no . 

12. (CURRENTLY AMENDED) An optical communication system comprising: 
a transmitting station; 

an optical transmission line for transmitting an optical signalr.which has a 
p l urality o f first and second wavelength bands and is sent from said transmitting station; 

a receiving station for receiving said optical signal outputted from said optical 
transmission line; 

a repeater station provided at one point or more in said optical transmission line 
between said transmitting station and said receiving station ; and 

a first pump light GOurcGG prov i dcd source, located in one of i n at l east two of _ said 
transmitting station, said receiving station, and said repeater station, fef-supplying pump light at 
a first wavelength corresponding to the first wavelength band a p l ura li ty of pump l ights i n 
corroGpondonco w i th said plura li ty of wave l ength bands, to said optical transmission line , so that 
Raman amplification of said optical signal occurs in the first wavelength band ; 

a second pump light source, located in a different one of said transmitting station. 

said receiving station and said repeater station, supplying pump light at a second wavelength 
corresponding to the second wavelength band to said optical transmission line, so that Raman 
amplification of said optical signal occurs in the second wavelength band: 

a_band detecting mcans detector prov i ded i n a stat i on according to a pumping 
method of said pump light, for detecting optical power of said optical signal amplified by said first 
and second pump tight -lights in ooch of said plura l ity o f said first and second wavelength bands; 
and 

a_band adiustor adjusting moans prov i ded i n q station provided with sa i d pump 
l ight source, for adjusting optical powers of said plural i ty o f first and second pump lights 
according to a detection result from said band detocting moans detector so as to keep optical 
power detected in said e ach of said first and second w avelength band -bands w ithin a 
predetermined fixed range. 

13. (CURRENTLY AMENDED) The optical communication system according to 
claim 12, wherein: 

said p l ura l ity of first and second w avelength bands is-are C-band and L-band^ 
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respectively : and 

said p l ura l ity of f irst and second p ump lights tos -are at w avelengths of 1440 nm 
and 1485 nm . respectively . 

14. (CURRENTLY AMENDED) The optical communication system according to 
claim 12, wherein at least one of the first and s aid -second p ump light source sources is a laser 
light source which oscillates laser lights with wavelengths of 1440 nm, 1450 nm, and 1485 nm, 
the optical communication system f urther comprising 

a controller control moans provided i n a stat i on providod w i th said pump light 
source, for controlling said pump light source to output^_said-laser light with the wavelength of 
1450 nm when only said optical signal having the-C-band afe -wavelengths is transmitted .^sai^ 
laser light with the wavelength of 1485 nm when only said optical signal having the-L-band 
wavelengths afe-is transmitted^-, and said-laser lights with the wavelengths of 1440 nm and 
1485 nm when said optical signal having tho having both C-band and the L-band afe 
wavelengths is t ransmitted. 

15. (CURRENTLY AMENDED) The optical communication system according to 
claim 12, further comprising: 

a shield sh i o l d i ng moans provided in sa i d opt i cal transmission li no ins i do a station 
opposing said one or different one of said transmitting station, said receiving station and said 
repeater station to shield said opposing station from residual pump light provided by said one or 
said different one of said transmitting station, said receiving station and said repeater stationt e 
another stat i on supp l ied with said pump l i ghts, and boing i n a d i rect i on that sa i d pump l ights 
transmit from said another stat i on. . 

16. (CURRENTLY AMENDED) The optical communication system according to 
claim 12, further comprising: 

a^residual light detect i ng moans detector provided in a station opposing said one 
or different one of said transmitting station, said receiving station and said repeater station.t e 
another station supp l ied w i th sa i d plura li ty of pump li ghts and bo i ng i n a d i rect i on that said pump 
li ghts transmit from another station, for . detecting optical power of residual pump light of each of 
said pump l ights f rom said one or different one of said transmitting station, said receiving station 
and said repeater station : 

an adjusto r ad j ust i ng moans provided in said one or different one of said 
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transmitting station, said receiving station and said repeater station, a stat i on supp l iod with oaid 
plurality of pump l i glito, for adjusting optical power of oach of said pump tiehts -liaht supplied bv 
the pump light source in said one or different one of said transmittino station, said receiving 
station and said repeater station so that a detection result from said residual light detecting 
meaft sdetector falls within a predetermined fixed range; and 

a_detection result transm i tting moans fo r transmitter transmitting said detection 
result from said residual light dotoct i no moans d etector to said ad j usting mcans adiustor . 

17. (CURRENTLY AMENDED) The optical communication system according to 
claim 12. further comprising: 

a_residual light detecting moans d etector provided in a station opposing to said 
one or different one of said transmitting station, said receiving station and said repeater 
station. another ototion supp li od with said p l ura l ity of pump li ghts, and being i n a direct i on that 
sa i d pump li ghts transm i t from another stat i on, for detecting optical power of residual pump light 
from said one or different one of said transmitting station, said receiving station and said 
repeater station of oach of sa i d pump lights : 

a stopper stopping moans prov i ded i n a station supp l iod with said plura li ty of 
pump l ights, for stopping supply of sa i d pump l ights pump light from said one or different one of 
said transmitting station, said receiving station and said repeater station when a detection result 
from said residual light dotoct i ng moans detector is equal to or lower than a predetermined value; 
and 

a_detection result transm i tting moans fo r transmitter transmitting said detection 
result from said residual light dotoct i ng moans d etector to said stopping moons stopper . 

18. (CURRENTLY AMENDED) The optical communication system according to 
claim 12, further comprising: 

an_optical signal dotoct i ng moans detector provided in said one or different one of 
said transmitting station, said receiving station and said repeater station. a stat i on supplied with 
sa i d plura li ty of pump l i ghts, for detecting optical power of said optical signal; and 

a stop per stopping moans for stopping supply of sa i d p l ura li ty of pump l i ghts 
pump light provided bv the pump light source in said one or different one of said transmitting 
station, said receiving station and said repeater station when a detection result from said optical 
signal dotoct i ng moans detector is outside a predetermined fixed range. 
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19. (CURRENTLY AMENDED) The optical communication system according to 
claim 12, further comprising: 

a_reflected light detect i ng moans detector provided in said one or different one of 
said transmitting station, said receiving station and said repeater station. a stat i on suppliod w i th 
sa i d p l ura l ity of pump l ights, for detecting optical powers power o f reflected pump l i ghts of sa i d 
plural i ty of pump li ghtol ight; and 

a stopper stopp i ng moans for stopping supply of said p l ura li ty of pump l ights 
pump light from said one or different one of said transmitting station, said receiving station and 
said repeater station when a detection result from said reflected light dotccting moans detector is 
equal to or higher than a predetermined value. 

20. (ORIGINAL) A method for supplying pump light used for Raman amplification in 
an optical transmission line, comprising: 

a first step of supplying pump light having a first optical power to said optical 
transmission line; 

a second step of detecting optical power of light Raman-amplified by said pump 
light having said first optical power; 

a third step of supplying pump light having a second optical power larger than 
said first optical power, to said optical transmission line; 

a fourth step of detecting optical power of light Raman-amplified by said pump 
light having said second optical power; and ^^^^^ nr^i^^ 

a fifth step of giving a warning about anomaly occurring at a supplying destination 
of said pump light when a comparison result between detection results of the second step and 
the fourth step is within a predetermined range. 

21 . (ORIGINAL) The method according to claim 20, further comprising a step of 
stopping supply of said pump light when said warning is given. 

22. (ORIGINAL) A method for supplying pump light used for Raman amplification of 
an optical signal having two wavelength bands in an optical transmission line, comprising: 

a first step of supplying a first pump light at a predetermined value to said optical 
transmission line, the first pump light exciting an optical signal having a first wavelength band; 

a second step of detecting optical power of said optical signal having said first 
wavelength band; 
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a third step of detecting optical power of an optical signal having a second 
wavelength band different from said first wavelength band; and 

a fourth step of adjusting a second pump light so that both detection results of 
said second and third steps fall within a predetermined fixed range, the second pump light 
exciting said optical signal having said second wavelength band. 

23. (CURRENTLY AMENDED) A distributed Raman amplifying apparatus, wherein: 
a plurality of pump lights is supplied from at least two different p oints in an optical 

transmission line, wh i ch tronGmits an optica l signa l the pluralitv of pump lights being at different 

wavelengths and causing Raman amplification of an optical signal traveling through the optical 
transmission line to occur in different spans of the optical transmission line, respectively, to 
therebv cause the optical signal to undergo a combined Raman amplification bv traveling 
through the different spans, wherein the different wavelengths are selected to reduce gain tilt of 
the combined Raman amplification. y -and 

sa i d plural i ty of pump lights has two typos or moro of wavo l ongth. 

24. (NEW) The optical communication system according to claim 1 , further 
comprising: 

a controller centrally controlling settings of the first and second wavelengths through 
communication lines to the first and second pump light sources, to reduce the gain tilt. 

25. (NEW) The optical communication system according to claim 1 1 , further 
comprising: 

a controller centrally controlling settings of the first and second wavelengths through 
communication lines to the first and second pump light sources, to reduce the gain tilt. 

26. (NEW) An optical communication system comprising: 

a first pump light source, located in a respective repeater station of a plurality of 
repeater stations provided along an optical transmission line between a transmitting 
station and a receiving station, the plurality of repeater stations amplifying an optical 
signal traveling through the optical transmission line from the transmitting station to the 
receiving station, the first pump light source supplying pump light at a first wavelength to 
the optical transmission line; and 

a second pump light source, located in one of a different respective repeater 
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station of the plurality of repeater stations, the transmitting station and the receiving 
station, the second pump light source supplying pump light at second wavelength, 
different from the first wavelength, to the optical transmission line, wherein 

the pump light at the first wavelength and the pump light at the second 
wavelength cause Raman amplification of the optical signal to occur in different 
spans of the optical transmission line, respectively, to thereby cause the optical 
signal to be amplified by a combined Raman amplification as the optical signal 
travels through the different spans, and 

the first and second wavelengths are selected to reduce gain tilt of the 
combined Raman amplification. 

27. (NEW) The optical communication system according to claim 26, further 
comprising: 

a controller centrally controlling settings of the first and second wavelengths through 
communication lines to the first and second pump light sources, to reduce the gain tilt. 



28. (NEW) The optical communication system according to claim 26, wherein: 
the second wavelength is set so that a maximum value first appeared after a Raman 
gain generated by the pump light at said second wavelength starts showing substantially 
coincides with a local minimum value first appeared after a Raman gain generated by the pump 
light at the first wavelength starts showing. 



29. (NEW) The optical communication system according to claim 27, wherein: 
the second wavelength is set so that a maximum value first appeared after a Raman 
gain generated by the pump light at said second wavelength starts showing substantially 
coincides with a local minimum value first appeared after a Raman gain generated by the pump 
light at the first wavelength starts showing. 



12 



